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Abstract- Adenoids and tonsils are active lymphoid organs and play an important role  against 
invading antigens of upper aerodigestive tract in children.  The present study analyzes the changes in 
cellular and humoral immunity of children six  months after adenotonsillectomy. The study population 
consisted of 30 children whit chronic adenotonsillar hypertrophy and 30 age-matched healthy children. 
 In all children serum level of IgM and IgG, percentage of T lymphocytes (CD3), T  helper cells (CD4), 
T cytotoxic  cells (CD8) and B lymphocytes (CD20) were measured before surgery. These parameters 
were  remeasured in patients 6 months after adenotonsillectomy.  Before the operation, a reduction in 
percentage of T lymphocytes (CD3),TCD4,TC8  and B CD20 was seen compared to control group. This 
reduction was only significant in T  lymphocytes (CD3).The serum IgM and IgG levels were not 
different in two groups. Six months after  operation, the percentage of lymphocytes T CD3, T CD8 and 
BCD20 was increased and  reached the control group. The IgM level was also significantly decreased in 
patients after  operation.  Our results indicate that cellular and humoral immunity decreases in children 
 with chronic adenotonsiller hypertrophy preoperatively and increases to healthy children  level, six 
months postoperatively. It means that chronic adenotosillar hypertrophy affect  some parameters of 
cellular and humoral immunity and adenotonsillectomy by removing  chronic stimulations and reverses 
these changes without any negative effect on immune  function of patients.  
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INTRODUCTION 
 
The adenoids and tonsils are part of the secondary 
lymphatic system in which B  lymphocytes are 
predominant (1). T and B lymphocytes are  the  most 
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important  components of the immune system and the 
cellular and humoral responses depend upon  their 
activities (2, 3). 
 Adenoids and tonsils are anatomically located at 
the entrance of the respiratory  and digestive tracts 
and in fact are the body’s first line of contact with 
various pathogens  present in food and air (4, 5). The 
histological structure of these organs is closely 
related to  their role in the immune system. The 
adenoids and tonsils have no afferent  lymphatics, but 
10-30 crypt-like invaginations in these organs that 
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are lined by squamous  epithelium serve as the access 
route for antigens. In the depths of these crypts are 
APC  and M cells similar to Peyer's patches of the 
intestines which are responsible for trapping  and 
absorbing the antigens and presenting them to the 
lymphoid cells underlying the  epithelium (1, 6, 7). 
An increased number of antigens results in 
proliferation of B  lymphocytes which are capable of 
migrating to adjacent tissues and producing 
 antibodies. The T cells have been shown  to be 
present in tonsils and adenoids (1).  
Thus, these organs are involved in both local 
 immunity and systemic immunity by production of 
antibodies and changes in T and B  cells (7). 
Although adenotonsillar tissues are immunologically 
active in children aged  between the ages of 4-10 
years, B cell activity has been reported in healthy 
tonsillar  tissue even after the age of 80 years. 
However in chronic adenotonsillar hypertrophic 
 conditions, crowding of active immunological cells 
results in decreased antigenic transfer  and gradual 
decrease in B cell density (1).  
There has always been difference in opinion and 
debate about effects of the operation on the immune 
system of children. Reports about  possible 
 complications and immunoglobulin production after 
polio vaccination or increased  chances of Hodgkin's 
lymphoma after adenotonsillectomy need more 
epidemiological  studies (8, 9). Various studies done 
in this field report that the changes occurring in 
 cellular and humoral immunity after 
adenotonsillectomy are not significant enough to 
 result in increased frequency of diseases (5, 10-12). 
In spite of the fact that the  immunological activity of 
chronically hypertrophied adenotonsillar tissue is 
low,  considering their immunological role prior to 
the operation, especially in younger  children, is 
important and conservative approach for removal of 
them is advocated (13-15). Also, certain studies have 
shown that adenoids play an important role in 
 development of immunological memory in children 
(16).  The purpose of this study is to observe the 
changes in humoral and cellular  immunity in 
children with chronic adenotonsillar hypertrophy and 
possible effects of  adenotonsillectomy on the 
systemic immunity of these children. 
 
MATERIALS AND METHODS 
 
This study was performed on 30 children (15 boys, 
15 girls) aged from 4 to 10  years (mean age of 6.5 
years) with chronic adenotonsillar hypertrophy 
undergoing  surgery. The indications for operation 
included: at least 5-6 attacks of tonsillitis in one year 
 or 3 attacks in the previous 2 consecutive years or 
snoring and mouth breathing.  Diagnosis was based 
on history and clinical examination.  
The control group included 30  children (15 boys, 
15 girls) aged between 4-10 years with a mean age 
of 7.2 years  without any history of upper respiratory 
tract infection or chronic adenotonsillar  hypertrophy.  
All of the children enrolled in the study had 
normal growth patterns and no  familial history of 
immune disorders or atopy. We obtained informed 
consent from parents of all participants. 
Venous blood samples were taken from all of the 
case group subjects a few hours  before 
hospitalization, and from the control group as well. 
The blood samples, consisting  of 2 ml blood with 
EDTA for studying cellular immunity parameters 
and 2 ml  coagulated blood for studying the 
immunoglobulin levels, were sent to the laboratory 
of  Yazd Blood Transfusion Center. T lymphocytes 
(CD3), T helper cells (CD4), T cytotoxic  cells (CD8) 
and B lymphocytes (CD20) were counted by flow 
cytometry while serum IgG  and IgM levels were 
measured by single radial immunodiffusion method 
(SRID). All  of the above mentioned parameters were 
measured in the case group 6 months after the 
 operation.  
 The data obtained from the two groups were 
compared by ANOVA and pre-and  post- operative 
values were compared by paired t test. A P value 
less than 0.05 was  considered significant. 
 
RESULTS 
 
The comparison of results of the serum IgG and IgM 
levels and percentage of T  lymphocytes (CD3), T 
helper cells (CD4), T cytotoxic cells (CD8) and B 
lymphocytes  (CD20) in the case group 
preoperatively and the control group are presented in 
table 1. 
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Table 1. Comparison of cellular and humoral immunity parameters in control group and patients before operation 
Parameters Before operation Control P value  
CD3 55.36 ± 0.00 60.9 ± 10.17 0.03 
CD4 34.39 ± 6.25 37.96 ± 9.39 0.08 
CD8 22.47 ± 3.85 24.47 ± 4.46 0.06 
CD4/CD8 1.56 ± 0.33 1.60 ± 0.48 0.71 
CD20 16.04 ± 5.40 18.92 ± 9.33 0.14 
IgG (mg/dl) 1110 ± 172.90 1093 ± 3108.05 0.65 
IgM (mg/dl) 82.16 ± 20.11 84.50 ± 14.64 0.60 
Data are given as mean ± SD. 
 
 The percentage of T lymphocytes (CD3), T 
helper cells (CD4), T cytotoxic cells  (CD8), B 
lymphocytes (CD20) and ratio of TCD4/TCD8 in the 
study group were less  than the control group and the 
difference was significant in respect to TCD3 levels 
(P value = 0.03).  The serum levels of IgM were 
slightly lower while the IgG levels were slightly 
 higher in the study group compared to the control 
group.  
The comparison of the statistical analysis of the 
parameters before and after the  operation is 
presented in table 2. The percentage of T 
lymphocytes (CD3), T helper cells (CD4), T 
cytotoxic cells  (CD8) and B lymphocytes (CD20) 
levels were increased post-operatively and became 
 nearly similar to the control group (Fig. l). These 
increases in T lymphocytes (CD3), T  cytotoxic cells 
(CD8) and B lymphocytes (CD20) were statistically 
significant. The post- operative serum IgG levels 
were decreased significantly (P = 0.00), while the 
serum  IgM levels did not differ significantly 
compared to before the operation. 
 
  
 
DISCUSSION 
 
The adenoids and tonsils are secondary lymphatic 
organs situated at the entrance  of the respiratory and 
digestive tracts. In these organs, the antigens are 
transferred via the  surface crypts to lymphoid cells 
beneath the epithelium and by producing antibodies 
and  division of B and T cells, they play an important 
role in both local and systemic  immunity, especially 
in children (l, 4, 5). Although adenotonsillectomy is 
one of the most  common surgical procedures, its 
immunological effects have not been fully 
 understood. The question of whether removal of 
adenoids and tonsils results in defect in  local and 
systemic immunity has been subject of debate. This 
study showed that chronic  adenotonsillar 
hypertrophy results in changes in distribution of 
lymphocytes and  immunoglobulins, both locally and 
generally. The percentage of T lymphocytes (CD3), 
 T helper cells (CD4), T cytotoxic cells (CD8) and B 
lymphocytes (CD20) in the study  group were lower 
than the control group, preoperatively.  
 
 
 
 
Table 2. Comparison of cellular and humoral immunity parameters in patients before and 6 months after operation 
Parameters  After operation Before operation Difference P value 
CD3 60.1 ± 10.3 55.36 ± 9 0.04 
CD4 36.73 ± 7.43 34.39 ± 6.25 0.13 
CD8 24.63 ± 4.41 22.47 ± 3.85 0.03 
CD4/CD8 1.51 ± 0.29 1.56 ± 0.33 0.45 
CD20 19.19 ± 5.09 16.04 ± 5.40 0.03 
IgG (mg/dl) 943.33 ± 77.38 1110 ± 172.90 0.00 
IgM (mg/dl) 87.00 ± 17.59 82.16 ± 20.11 0.17 
Data are given as mean ± SD. 
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Fig. 1. Diagram of results 
 
 
 In a similar Turkish study in 2003, the percentage 
of T lymphocytes (CD3), T  helper cells (CD4) and 
ratio of TCD4/TCD8 were lower than the control 
group, while the  percentage of TCD8 and B 
lymphocytes (CD20) was higher (5). In another 
study in 2002, the percentage of T(CD3), T(CD4) 
and TCD8  lymphocytes was lower than the control 
group, but the percentage of BCD 19  lymphocytes 
was reported to be higher (4).  In a study in Poland in 
2002, the percentage of T(CD3) and ratio of 
TCD4/TCD8  were lower in the patients as compared 
to control group (7). 
 Decrease in pre-operative levels of T and B 
lymphocytes have also been reported  by Bussi et al. 
(17), Bock et al. (18) and Prusek et al. (19). 
Although only  decrease in the percentage of T (CD3) 
lymphocytes in our study group was statistically 
 significant compared to control group, decrease in 
other parameters was also  clinically important.  
 Inflammation of the reticular crypts during 
adenotonsillitis results in proliferation  of active 
immunological cells that responsible for local 
defense. However, in the chronic  inflammation, the 
antigenic transfer ability of the crypts decreases. The 
activation of local  B lymphocytes is also affected 
and results in decrease in the number of B cells (1). 
The  response of TCD4 which depend on B cells is 
also affected (20, 21). The higher levels of  TCD8 in 
some above studies before operation is due to viral 
infections, but this point must be noted that increase 
in TCD4 and TCD8 have occurred in the initial 
stages of  infection (22). In almost all of the above-
mentioned studies, the percentages of T  lymphocytes 
in the study group have been lower than the control 
group before  operation.  
In the present study 6 months after operation the 
percentage of T lymphocytes  (CD3), T helper cells 
(CD4), T cytotoxic cells (CD8) and B lymphocytes 
(CD20) increased  as compared to the pre-operative 
levels of which the rise in TCD3, TCD8 and BCD20 
 levels were significant. In the Turkish and Poland 
studies the percentage of lymphocytes  after 
operation increased and became similar to the 
control group (4, 5, 7). Prusek also reported an 
increase in the percentage of B and T lymphocytes in 
 children aged between 4-11 years after 
adenotonsillectomy (19). Bock in a follow up of 
 patients 6 months after operation reported an 
increase in lymphocytes and concluded that  removal 
of the glands does not prevent the growth of the 
immune system in children (18).  Bussi also reported 
an increase in the percentage of lymphocytes 3 
months after operation  (17).  
In our study serum IgG levels were higher than 
normal limit in both groups. The  IgG levels 
decreased significantly in the study group 6 months 
after operation (P = 0.000) but were still within 
normal limits. The serum IgM levels in the study 
 group before operation and the control group were 
not different and 6 months after  operation its value 
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was still within normal limits and not significantly 
different from the  pre-operative levels.  El Ashmawy 
reported that the IgG levels increase in chronic 
tonsillitis while the  IgM levels do not change 
significantly and 2 months after operation, the IgG 
levels had  decreased in his study (23).  Sain et al. 
reported that the increased levels of 
immunoglobulins decrease  significantly after 
operation (24). Zielnik-Jurkiewicz also reported an 
increase in IgG,  IgM and IgA levels before operation 
and subsequent decrease one month after operation 
 and stated that adenotonsillectomy results in defect 
in humoral immunity in children  suffering from 
chronic adenotonsillar hypertrophy (7). In both 
Turkish studies (4, 5), the  levels of immunoglobulins 
were increased before operation and decreased after 
 operation. In most of the above mentioned studies, 
the levels of immunoglobulins were  increased before 
operation and decreased after operation due to 
removal of infected tissue  and continuous antigenic 
stimulation (12, 14). 
 IgM antibodies are produced during the acute 
phase of infectious diseases and  their serum levels 
decrease 1-3 months after infection. Thus IgM levels 
do not increase significantly during chronic 
infections. But IgG antibodies represent in the 
chronic  infections and their levels are also increased 
in recurrent infections (25, 26). The high IgG  and 
normal IgM levels prior to operation in our study in 
comparison to other studies  wherein the IgM and 
IgG levels were above normal, shows that the course 
of disease in  our patients was more chronic. The 
high levels of IgG in the control group highlight the 
 continuous antigenic exposure in them. In other 
words, in contrast to certain studies  where the 
presence of high levels of immunoglobulins together 
with clinical features are  considered as an 
appropriate marker for adenotonsillectomy (7, 15), in 
Iranian population  where high levels of 
immunoglobulins are present in children without 
clinical symptoms  of adenotonsillar hypertrophy, 
immunoglobulin levels cannot be used as a marker 
of  disease when operation is considered.  
 Certain studies have shown that chronically 
inflamed adenotonsillar tissue does  not play an 
important role in defense against upper respiratory 
infections and in these  circumstances acts as an 
organ responsible for decreased general 
immunological response  and increased frequency 
and severity of upper respiratory infections (5,10).  
In conclusion, chronic adenotonsillar hypertrophy 
results in changes in cellular and humoral  immune 
parameters and adenotonsillectomy can reverse some 
of these changes without  having a negative effect. 
But in order to ascertain whether these normal 
immunological  conditions remain for a long time 
further studies with longer follow up periods are 
 required. Thus, even though clinical parameters are 
the main basis of decisions for  operations, 
conservative approach in cases of 
adenotonsillectomies, especially in  children from the 
immunological point of view seems to be suitable. 
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